, and the latter is considerably expensive to be 54 scaled up in the food industry (Champagne et al., 2010; Krasaekoopt et al., 2003) . 
94
The aim of the present work was to study the impact of the electrospraying conditions 
MATERIALS AND METHODS

105
Materials
149
The needle was connected through a PTFE wire to the syringe, which was placed on a 
169
Samples were sputter-coated with a gold-palladium mixture under vacuum prior to 170 examination.
171
In addition, optical microscopy images were taken using a digital microscopy system
172
(Nikon Eclipse 90i) fitted with a 12 V, 100 W halogen lamp and equipped with a digital 173 imaging head which integrates an epifluorescence illuminator. A digital camera head
174
(Nikon DS-5Mc) was attached to the microscope. Nis Elements software was used for 175 image capturing.
176
In order to confirm the presence of the probiotic bacteria within the WPC capsules, the 177 cells were stained using a LIVE/DEAD kit (BacLight® viability kit, Invitrogen) prior to 
283
Similarly, no significant differences (p < 0.05) were found in the initial cell counts 284 when using pellets obtained from 5 mL or 10 mL of fresh culture to prepare the 285 suspensions. In these cases, the average initial viability was 9.38 ± 0.42 log 10 CFU/g.
286
Lastly, the suspension prepared using a pellet obtained from 100 mL of fresh culture 
344
Hence, a Box-Behnken design was developed with these three factors at three levels in 345 order to assess their impact on the response variables and find the optimum combination 346 of these parameters able to yield the best results. The lower and upper levels of each 347 factor (cf. Table 1) were fixed based on preliminary experiments carried out to 348 determine the limits which allowed a stable electrospraying process (results not shown).
349
A total of 15 experimental runs, each made in triplicate, were necessary to construct the 350 design models. The results in Table 3 were used to construct two polynomial second order models
356
(according to Eq. 1) with the aid of the software Unscrambler X, each corresponding to 357 one of the response variables y 1 and y 2 . Both models were statistically analyzed using 358 analysis of variance (ANOVA) in order to check the significance of their linear,
359
quadratic and interaction terms, as well as the significance of the models themselves.
360
The quality of the models was also checked by comparing the experimental results in 361 Table 3 with the values predicted by the models. As observed in Figure 3 Table 1 ). Table 4 
425
(cf . Table 3 ), but the former showed a slightly lower viability loss and, thus, this sample 426 was chosen. The second one was selected in order to obtain minimal viability losses.
427
However, the runs which resulted in the minimum losses had too low product yields.
428
Thus, a minimum product yield of 50% was fixed as an acceptable limit considering freeze-drying for the same formulations at both storage conditions. Indeed, for the 461 freeze-dried materials, a reduction of 1 log 10 CFU/g was observed after 1 day of storage 462 at 75% RH, and there were no cell counts after 1 week. In contrast, no viability losses
463
were found for microencapsulated bacteria after 24h and their survival was prolonged
464
for 10 days at the same conditions. Similarly, less than 1 log 10 CFU/g reduction was
465
observed for microencapsulated bacteria after 3 weeks of storage at 53% RH while the 466 viability of freeze-dried bacteria decreased almost 3 log 10 CFU/g in the same period.
467
Furthermore, while no cell counts were found for the freeze-dried samples after 45 days, 
